The influence of castration on the incorporation of nucleotide precursors into RNA of isolated prostatic tissue has been investigated. Castration brought about an apparent increase of incorporation by increasing the specific activity of the uridine nucleotide pool and not by an enhancement in synthesis of rapidly labelled RNA. An actual decrease in this reaction was shown by dividing the radioactivity incorporated into RNA by the specific activity of the uridine nucleotide. Administration of testosterone brought about enhanced synthesis of RNA in the prostates of rats castrated for 3 days as early as 4 h after injection, reaching maximum effect at 8 h. No significant difference was found between the turnover rates of rapidly labelled RNA from castrated, androgen-treated castrated and intact rats. The increased prostatic permeability to nucleosides as an early action of androgens in this organ is discussed.
INTRODUCTION
Several investigators have proposed that the primary action of gonadal steroid hormones could be to stimulate the synthesis of specific messenger RNA molecules (Knowler & Smellie, 1971;  Baulieu, Alberga, Raynaud-Jammet & Wira, 1972) . Studies on steroid hormone action have produced much evidence which supports such an argument. Firstly, oestradiol-1 Iß (and its receptor) or 5a-dihydrotestosterone (and its receptor) have a direct effect on the RNA synthesizing system of the target tissue (Arnaud, Beziat, Guilleux, Hough, Hough & Mousseron-Canet, 1971 ; Mohla, DeSombre & Jensen, 1972; Davies & Griffiths, 1973; Honma & Noumura, 1973) . Furthermore, Baulieu et al. (1972) reported that a-amanitin suppresses oestradiol-increased RNA polymerase activity and that oestrogen action depends on a short-lived RNA, presumably messenger RNA. This is followed by the synthesis of the poly(A)-rich RNA species (presumably messenger RNA) and the production of a small number of new proteins (Mainwaring et al. 1974) .
The precursor of messenger RNA has not been positively identified in the nucleus, but it is believed to be part of the heterogeneous nuclear RNA class which comprises approximately 50 % of rapidly synthesized RNA. On the other hand, ribosomal RNA represents about 17-5 % of the RNA formed during a 1 h radioactive uridine pulse (Cutler, 1972) . Most of the radioactivity is incorporated into the nuclear rapidly labelled RNA after short-pulse labelling.
Many studies have been carried out on androgen-induced changes in the metabolism of RNA in androgen-sensitive tissues (review by Liao & Fang, 1969) . Decreased incor-poration of radioactive RNA precursors into prostatic RNA of castrated rats compared with normal rats, and increased incorporation after androgen injection have been shown. However, from these data, it is not possible to determine the effect of androgen on the rate of synthesis of prostatic RNA, since changes in the size and specific labelling of free nucleotide pools have not been determined. In the present experiment the rate of synthesis of rapidly-labelled RNA in the prostate has been investigated and its subsequent decay followed.
MATERIALS AND METHODS

Chemicals
[5-3H]Uridine (26 Ci/mmol), [5-3H] Androgen treatment consisted of an s.e. injection of 0-2 ml testosterone propionate (2mg/0-l ml) in sesame oil (cf. Liao, 1965; Liao & Stumpf, 1968 Isolation of RNA and determination of radioactivity Each prostatic tissue slice was homogenized in 5 ml cold 10 % (w/v) perchloric acid. After standing for 20 min, the sample was centrifuged at 3000 g for 10 min and the supernatant was set aside. The perchloric acid-insoluble pellet was washed twice in 3 ml 5 % perchloric acid, twice in 3 ml ethanol:ether (3:1, v/v) and once in 3 ml ethanol. RNA was extracted from the acid-insoluble pellet by hydrolysis for 1 h at 37°C in 3 ml 0-3 m-KOH. After alkaline hydrolysis, the sample was cooled to 4°C , and the nucleotides recovered in the supernatant after addition of perchloric acid to a final concentration of 0-3 mol/1 in excess of the alkali present. The RNA content was determined by the colorimetrie orcinol method (Schneider, 1957) . Aliquots were counted in 10 ml toluene:Triton X-100 (3:1, v/v) con¬ taining 4 g PPO/1. The neutralized acid-soluble fraction was lyophilized, dissolved in 3 ml 1 M-HC1, and then placed in a boiling water bath for 1 h to hydrolyse pyrimidine nucleoside di-and triphosphates and diphosphate sugars to pyrimidine nucleoside-5'-monophosphates (Schmidt, 1957) . The solution was then cooled, neutralized with 1 M-NaOH and diluted to 300 ml (0-01 m-C1~). The Chromatographie separation procedure was that of Cohn & Volkin (1953) . The cytidylic acid isomers were removed by 0-01 M-formic acid, the adenylic acids by 0-1 M-formic acid, and the uridylic acids by 0-05 M-ammonium formate plus 001 M-formic acid.
Separation of the nucleotides by thin-layer chromatography To facilitate thin-layer chromatography (t.l.c), formic acid and ammonium formate were removed from the nucleotide solutions eluted from the Dowex column. The ammonium formate was converted to formic acid by rapid passage of the eluate through an excess of ice-cold Dowex 50 (H+), and then formic acid was removed by lyophilization.
The nucleotide solutions were separated by t.l.c. on plates (20 20 cm) of polyethyleneimine (PEI) cellulose mounted on plastic sheets (Merck A.G., Darmstadt, Germany) by the method of Randerath & Randerath (1967) . Plates were developed in a borate system (6 g Na2B407.10H2O, 3 g H3B03 and 25 ml ethylene glycol in 70 ml water). After chroma¬ tography, the layer was dried in a stream of cool air and cut into 2 cm strips. Each strip was placed into a liquid scintillator (4 g PPO in 1 litre toluene) and the radioactivity determined.
Determination of RNA, DNA, ribonucleotide and deoxyribonucleotide concentrations RNA was determined by the orcinol reaction with yeast RNA as the standard (Schneider, 1957) and DNA by the diphenylamine method with calf thymus DNA as the reference material (Burton, 1968) .
The procedure for the determination of uridine nucleotide and the deoxyuridine nucleo¬ tide was as follows. After PEI cellulose t.l.c, spots corresponding to UMP and 2'-deoxyuridine-5'-monophosphate were cut out and placed in vials containing 1 ml 0-7 M-MgCl2:
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The effect of castration on the elution profile of radioactivity incorporated into acidsoluble nucleotides from tritiated uridine after column chromatography on Dowex is shown in Fig. 1 . The total amount of elutable material using 0-001 M-HCl-0-01 M-LiCl was significantly decreased by castration while smaller changes occurred in the nucleotide content, especially in the uridine diphosphate and triphosphate fractions rather than in that containing the monophosphate.
The same results were obtained when uridine nucleotides were separated by the formic acid-ammonium formate system using the method of Herbert, Potter & Takagi (1955) . However, spectra obtained from each fraction (fraction number 8, 13 and 19 in Fig. 1 ) were rather uniform, with maximal absorption occurring between wavelengths 257-259 nm coinciding with the maximal absorption of reference adenosine-5'-monophosphate solution.
Therefore it seemed that most of the free nucleotides in the prostate were adenosine nucleotides, and the specific activity of uridine nucleotides were not determined exactly. Moreover, there was a possibility that [3H]uridine was incorporated into cytidine nucleotides (Davidson, 1969) . The following experiments were performed to investigate the incor¬ poration of [3H]uridine into the total uridine or the total cytidine nucleotide. Fig. 2 shows that most of the radioactivity incorporated after 30 min was in the total uridine nucleotide fraction (84-86 % of total radioactivity in the nucleotide fraction) and that castration caused a dramatic increase in the specific activity of the uridine nucleotides. Incorporation of the labelled precursor into RNA or ribonucleotide Using the isolation procedure described in Materials and Methods, we could not eliminate the possibility that small amounts of DNA might be contaminating the RNA preparations. We determined the amount of RNA using the orcinol reaction, and the amount of the contaminating DNA by diphenylamine reaction which is highly specific and shows a minimum response to 200 /¿g RNA. In every case, the contamination from DNA amounted to 0-10% of the RNA and could be disregarded in the RNA assay especially as its reaction with orcinol was very slight. There still remained the possibility that the labelled substrates could be incorporated into any contaminating DNA. RNA and contaminating DNA were hydrolysed to ribonucleotides and deoxyribonucleotides respectively and subjected to t.l.c. Fig. 3 shows that the radioactivity incorporated into the DNA fraction was negligible after 30 min, thus validating the method of measuring the specific activity of RNA described in Materials and Methods.
The uridine and deoxyuridine nucleotides behave the same (Fig. 2) in the Chromatographie system (Cohn, 1957) rats, however, was less than 1 % of the uridine nucleotide whilst the radioactivity incor¬ porated into the deoxyuridine nucleotide was negligible (Fig. 3 b) . It (Mishra, Wheldrake & Feltham, 1972) and k' represents the apparent decay constant. Table 2 shows the apparent decay constant for each group. The differences are thought to be insignificant. In this experiment, the possibility of substantial RNA synthesis after the chase of the labelled RNA could be ruled out since the labelling medium was exchanged for labelled compound-free medium containing RNA synthesis inhibitor (actinomycin D). Actinomycin D (5 /<g/ml) inhibited about 60 % of rapidly labelled RNA synthesis in the isolated prostate. Since the synthesis was not completely abolished by increased concen¬ trations of actinomycin D (20 /ig/ml), the chase experiments were performed by substituting fresh medium containing the inhibitor (5 /*g/ml), and similar results were obtained as at the high concentration (20 /ig/ml). We concluded that the changes in the rate of degra¬ dation of rapidly labelled RNA were not significant after castration.
Thus, the relative rate of synthesis of rapidly labelled RNA in the isolated prostatic tissue of normal or castrated rats could be determined by the amount of UMP incorporated into RNA/100/tg DNA/min. Fig. 2 . Decay constants were measured by the method described in the text from the results in Fig. 4. (Table 3) . Additionally, the label disappeared quite slowly from the nucleotide pool (results not shown), and the size of the pool of total acid-soluble nucleotides decreased considerably (Figs 1, 2) . Moreover, a significant reduction in the size of the pool of total acid-soluble nucleosides was observed (the results show only changes in the total materials removed with 0-001 M-HCl-0-01 M-LiCl from the Dowex column that absorb light at 260 nm, Fig. 1 Similarly, Miller & Baggett (1972) reported that the oestrogen-induced changes in specific activity of uterine RNA in mice which received radioactive uridine or cytidine injections reflect primarily increased incorporation of administered nucleosides into nucleotide pools and not increased uterine RNA synthesis.
The rate of RNA synthesis in the castrated rat increases more and more after testosterone administration (Fig. 5) , however the effect of testosterone is less than has previously been believed from the results in vivo. In agreement with our present finding, the RNA synthesis in isolated prostatic nuclei was significantly enhanced at 4 h after the administration of testosterone to the animals and the maximal enhancement was about 70-90 % above the control level of 3-day-castrated rats (Y. Honma & T. Noumura unpublished data) . Miller (1972) 
